In this paper the issues of the solvability of a pseudo-Volterra nonhomogeneous integral equation of the second kind are studied. The solution to the corresponding homogeneous equation and the classes of the uniqueness of the solution are found in [1] . By replacing the right-hand side and the unknown function, the integral equation is reduced to an integral equation, the kernel of which is not compressible . Using the Laplace transform, the obtained equation is reduced to an ordinary first-order differential equation (linear). Its solution is found. By using the solution of the homogeneous equation the form of a particular solution of the nonhomogeneous differential equation is defined (by the variation method of an arbitrary constant). By using the inverse Laplace transform, a particular solution of the pseudo-Volterra nonhomogeneous integral equation under study is obtained. The case of an nonhomogeneous integral equation with the value of the parameter k = 1 is considered and studied. Classes for the right side and the solution of the integral equation are indicated.
Introduction
We research the solvability of the following nonhomogeneous pseudo-Volterra integral equation of the second kind
where a, k are positive constants, f (t) is the given function.
Reducing the equation (1) to a differential equation in images
Following the results of work [1] after replacements:
we get the following integral equation
Applying the Laplace transform the equation (3) transforms to the following differential equation
The general solution to corresponding homogeneous (4) has the form
On a pseudo-Volterra nonhomogeneous...
Then the solution of the nonhomogeneous equation (4) is sought in the form
Substituting function (5) into equation (4), we get
After substituting (6) into (5), we can write out the partial solution of the nonhomogeneous equation (4) aŝ
Changing the order of integration, we obtain
dt.
This way, we getν
where
We rewrite integral (8) in the form
. ⇒
We find the last integral when r = n − 1:
We substitute the expression (12) into (11):
Then
Substituting the expressions (13) and (14) into (10) we get
Or J n−1 (p, t) = 2 exp a 2 4t − nka + n + 1 nka(n + 1)
Then J n (p, t) = 2 exp a 2 4t − (n + 1)ka + n + 2 (n + 1)ka(n + 2)
Substituting the expressions (15) and (16) into (9) we get:
− (n + 1)ka + n + 2 (n + 1) (n + 2)ka + nka + n + 1
Substituting the expression (17) into (7) we getν 1, part (p):
where the function I(p, θ) is defined by formula (17) . We rewrite (18) in the form
We apply the inverse Laplace transform to (19) 
where the integration is performed along the line Rep=c, that is parallel to the imaginary axis and is shifted so that all singularities of functionν 1,part lie on the left side of it. Changing in (20) the order of integration θ and t, we get by virtue of the Cauchy residue theorem:
where p r is a singular point of a function
because by virtue of the formula where ∞ is a removable singularity.
Obviously, the singular point of the function (22) (as a function of р) is the point p = 1 k 2 a 2 . We will find the residue of the function G(p, θ) at this point.
We consider the case when k = 1.
When k = 1 from (8) we have:
Then at p = 1 a 2 we obtain from (23):
When k = 1 (p = 1 a 2 is a simple pole) for the function (22) we have in view of (24)
Then from (21) we get
By virtue of replacements (2) from (25) we obtain a particular solution of the initial equation (1)
Thus, the following theorem is proved.
Theorem. The integral equation
has a solution defined by the formula (26).
Remark. Singular homogeneous integral equations were considered in works [2] [3] [4] . Their kernels were also incompressible , but kernels had an another form. In this connection, the weight classes of the solution existence differ from the class of the solution existence for the equation considered in this work. We also note that boundary value problems for a spectrally loaded parabolic equation reduce to this kind of singular integral equations, when the load line moves according to the law x = t [5-10] and problems for essentially loaded equation of heat conduction [11] [12] [13] [14] [15] .
In works [16, 17] it is shown that the homogeneous Volterra integral equation of the second kind, to which the homogeneous boundary value problem of heat conduction in the degenerating domain is reduced, has a nonzero solution.
In works [18, 19] boundary value problems for heat equation in angular domains with special boundary conditions are studied. The problems are reduced to singular integral equations of Volterra type of the second kind, similar to the equation (1).
A similar kind of integral equation arises in solving the boundary value problems of heat conduction with heat generation, which describe the development of the one-dimensional unsteady heat processes with axial symmetry. More complex equations arise from the model that is based on the system of spherical heat equations in a domain with moving boundary and when studying the Stefan problem [20] [21] [22] [23] .
To find analytical solutions for classes of transfer problems, special methods or modification of known approaches are needed. Summary of the results accumulated in this area of the analytic theory of the thermal conductivity of solids is given in reviews [24, 25] . 
